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(57) [g*«»3 

[UBS] flSftm£f&g£-t±£.r2:3T<, MM^m* 
J: o tz-t %> . 
Igficoxo -y h 3 6 fmjRZtvtzm 1 0 

«3 1 t=stmiK**ifc»f 2 ^mmms 2t.mi&v 
m2commM3 i , 3 2<?>jgiift&tt«M-& u v*'w»3 

4fc. *lStfl»20HHHE3 1 . 3 2fc:J: 9»jfi3*i 
S 7 5/*r/WWSa& 3 3 fttf>SS 2 <7>z£tt8i 3 2 JitcRfr h 
MSI «WHK3 1 1. d 2 SriiS-r?.^ 

Stt«pgg|$fcf3 7£(f;lS. 
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im&m i ] mm^xm y hti*&&&titz%i i comm 
iebs ftJtm 2 co^m^i: , Mass i Rvm 2 ommfc 

««rtO«E*2 <0*WLh(ca»t4>*i.. MESS 1 OS* 

[ff£jf 3 ] m$4i i Btt^^^r^r^^tcfcv^ 

T. 

SftT US i b Sr^Si: -fl> 5 $?TA,T> s Hr. 

[is^js 5 ] at&i i ~4 v ^-rix*> i maatn? =jt 

ztiz:%&%>mmib . m&m.iz<?)±jj<mizwm. 

&b £ fcr 5 x^mwiza^x . 

msr yri-^mt. mim 1 ~ 5 ^-rtv/p 1 mmo 

yi/TlVTy^r-t-X'hhZbZtmb-t&TyX^m. 

a. 

[00 0 1] 
[00 02] 

%bco>im*not:tbiz. yyx-zmwtfpmztix^ 

Z.ixt><ryr7X-?¥kWnMz, y-JTiVTVrlr* 

ti-Lx 7vm£>mm®nizmxLxi£®&y'yx 



[0003] 07(4. i^i-p^rv-f ^njST^Xv^ 

(a) {±7^'T;PT^x^-Olftlltffi$r^-rm^:ll, 07 

(b) (iH7 (a) CJottSVIlb-VlIb' ^faOBrB 

a. H7(c) it7is7)VT>T+\,z£hmmM<?>ft 
ft*7F*m&mx'3b&. mi <c > iz&^x. mma? 

it^^T)vry^ri-i)^WM^tihm^mm.X'hi> . 

08ii, B^fc^Ufc^T/PT^^BWH 

[0004] ryx^gmizmtfrbm^^tix^z? 
>-'r^ry^2 3 0«i» 07 (b) c^tioc. 7 

^'T^»feS82 3 3£»jS**2^e¥fT$r28:«»« 
«23 1. 2 3 2t. Ztlt>cr>mWM23 1 , 2320 
JS»Sr^Bg-t4i;yraJ«2 34k*>i?>fllfi£^4. V 

■f ) frt?<T)-?4 7nmmX1*1xZ>'?4 ?oj£#AP2 
3 53WUP LTV>S. £fc, WIK2 3 1 fcii, yi?T 

Tftt-f) i,ztmthtzibcr>xuy Y 2 3 6d<£ft&l£3 

*vc v ^s . ^ ^*r;mtaa» 233 rtcoflffi^^o^ips: 

bxn-yh 23 6 OHiW 2 {±$>5V ^tf b"X v vi*. 
«W-*"4tJI«WI<0MHi:t.=Sr*O , C, M2mml 
flEt=R5t$*i6 ( 7> ; r/U#lSyS2 3 3rtfc*Jtt*v-f 
^n^ojfe*$:Ag b-thb. W2^Ag/4 ) . 

[ooosiv^^ a %mxu 235 frtmxztvtz-? 
■i ?nmz. 7i?7)\>mm2 3 s^a^^w 

t. 7 i?T)imm 233 rto«*«faB4fflisa5fca£^ 

«yM*L2#0 (-k'o) A^«<^5Cl,fc^Ti'? 
C^c^<^r , 9, xo>y hftL2*>*Ag/2lcfflS-r-i.*$ 

[0006] 30 J: 34iftfW)Tt, CTi.^07 ( c ) 

h*L 2 £ing-r 4 i t xm&fmmzmmLx^ 

fc. o4"5.H7 (a) (c^-Ti 3 tc«®&2 3 1 
•t-t^Wtih\,zLtztl i '>XXUy hftL2^^< LT. 
^^S^/hS v^flUMBtcfett* xv3 -y m l 2 5- Ag/ 
2(cfflS-r4*$tCj5^t4Cii:lcj:0. 17 ( c ) tc 

[0007] 

[»»W!WsLJ:dfcr4Wl] U*»t. ^o-yh2 3 
6 «0«^*f^^*fiE^:t tch L2 = Ag/2<7)k#(3 
{i, V-f ^ amcr>imtmc\ 0 . #lCXO -y h 2 3 60 

@W2*«2 mmbm*^iziim$m&i)mmzti&. 
zcoim<,z£r>xxvi - y h23 ecDmmtftiuf&ztiz 
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b . XD 7 h236 (nmmtfwn- , £> i> V ^(4$§(f Hi-T t 
[0 0 08] 

hA*#j£S*ifcflS 1 , v>f 7 oj&giAP 
LIS 1 tO»®K^it rfilES^ *utft 2 <7)&^« t . l 

2 <^«nw[o«»*««H-* u >^mt , * i 

»tf»2tf>tWMKCJ: 9#j£3;h.*5^TA'WtS»P , J<0 

2 om^^ i <^wwk* -c^Bifr/hd < f & i 

tCif). *iaWB2<«»«KIBti*J»t&«**lt* 
£Ofc*>*l 

[0009] zzx\ Mktotm^tvmsB&tftiz 

Kftl/Cfci^U loX(4«&tf>WSgM*£ft20^ 
»2<OWWR»"t»'C»36»^Wt4t=L'fe36*-'^* 

9 *>«<-*-* £fc#S*U*. dixfcJ: 
[0010]4fc. *3H*07"5X^Wi. 77X7 

[00 11] 

[^^njgco^®] KIT. 0ffi£#H3LT. 

(gSloJ3fe<^®) 01(4. i^mrM\o^m<m 
mx-fo sx 7 fy ^sco««HT'i> & . i tfoni t 

[ 0 0 1 2 ] 01 fc^Lfcx vf>V^Katt. ±MiM 

^§5l 1(4. TA^5-^A«rif«Wa6HT3ttft*ilT 
vvg,. ftmftl KOflEWCti, HSBK^r (0^Ht 
-f ) t=as»*41ff«P 1 4jWR*tA»tL"CJ3») . *Q98H 

3&81 lWfflffifcU4, KMSSIl lflKAr&fcW 



yX-?tfx zmx-th t&><r>T3 XlijX&i&JXlV 1 

5t.x v +>ritx *mx-tht&>(wm*"xw&; 

5, 1 6145^^7* £T«JftSiVOV&. 
[0013] SOSSSI 1 1 F*Jfc:(4. I'yfym^ii 
« 2 l**±Hl=«B$<l*«B^2 2#IR 

g£ix. JftS^l l.<0IS»lc»eii«2 4ttfrUT®K 
Sitfc3a*fc2 3±fc:Bj&5iVC^4. £<DtHKt2 2 
li±fc, V-yf-y^sJf-y^X2 5«r^-tTA>fT^ffl<0 

mm%MM2 6&mzttx»t . 1 1 ?>±gB 

BHPW4. ¥«RfcJ«#3*iJt:RWKl 3*»*T(=K!I 
SiVCV*S. u«it«13di. f§20-30mm 
8**»5£;if9XXU: (A 1 2 0 3 X(4A 1 Nfc4f0» * 
9S-r*"fcif:WBv*Mi4. 50M3S1 1 2:RStEl 3 
fc <7>&-£gB(iO 'J f^SrifOS'— ;WH* 1 2 

[0014] ifc. mm 3 _L«cii5^TA'T 

-7-3 0*ffiScStffi («B£*NMWK3 1 ) ^T^LTffiK 
$ixTV^|> 0 £G>55>TA'T>'7 S "*-3 0I±, P«S13 
t^LTWiaSSl 1 rti=^-f ?n&MW£tti&-f &T 
>x7-¥ST'S)i». St«Kl 3(4. 9^'T;WT>t^3 

Kio. jsa^i lrttMS^r^xvfr^^y 

TiVrVr-f- 3 0 Sr^-TS . RVfil 3fcJ:lX 

[00 15] 112(4, 5 =JT)VT >7~i- 3 0 COlt^JLt/ 
*#ii!fltc7)^Sr*-rilT'$>?.. ZZX\ S 2 (a) (4 
7^*T/l'T^-f"^3 O^tRMBSr^-f^SH. 02 

(b)(402 (a) (:tJ(t*IIb-IIb' i&SUffa^RirS 
0. 02 ( c ) (45> ; T^T>'x-7-3 Oti^Ktfm^- 
<?>»-^BS:*-r«tfe0TS>?.<, =5r*5. 02 (a) (4*^ 

7t, 02 ( c ) tfc^T. «IW(4 9 &TVTy 3 H' 3 0 

r-t- 3 o ti^WM^tihm^-<m.m.x'hh . 

[00 16] ^yr^T^T-t-S 0(4. 02 (b ) (C^ 
•T4 0 (C JJElSatlB Sr«tfW4» l w^«^3 1 b . 
^<OS®K3 KcMLT±*-{aSC«(6liES$ix^ft2 
0^««3 2 k , 3I««3 1 , 3 2 Wjfii-Hgigrf £ D 
y^gp»3 4k*^«^;$ixl>. 'J>-^gP«3 4(r4 

o . ««« 3 1 bmmu3 2 tco^iPi(4d i iz&nzti 

WViZLX& r ). 2&<7>}imM.3 1 , 3 2tZ**)-?4? 

nmMwzm<7iST)umm3 3-t>mf&ztiz> . mm 

WL3 1 , 3 2StXU>-^W3 4i4. fflX(4T^5-^ 
A^k'o^m#(c4 *)MWLZtih . 
[0017] ^«K3 2<7)tf*gPC(4. ^ojSMW 



Jt. fe»SSr«^-ri,^®K3 1 Ut, 12 (a) iz^k 

-tmX'hh „ xu -y h 3 6<r>Wmm3 ( a ) KijrfJ: 
133 (c) ^-r<td^P3M«T't«J: 
03 ( a) , (c ) CrjrcfXO'y h3 604 
o<oftS\ 03 ( b ) , ( d ) fcjjrfj: d{:Ai6Ti>i 

K 13 (a)-(d) IZvk-tXV-y h 3 6fcri5WC. 

[ 0 0 1 8 ] 02 ( a ) l/ZTjk-fX 0 lZ, #Xn 7 h36 
(DXU h^L 1 tt. WMt LXmWfr3 1 *>+«M&»4> 

T . U 7y*3 7 tStfa L&v *ffiKA 1 fc *f r*rT 

T7P#^K3 3 ftktfcftS V-f ? ntMW^U Ag 
t-TSt. J*n-y h*L12rft^cT'i»Ag/2tCffla-r?. 

ti. S±coxo-y hJ|Ll£Ag/3fc-ri>. 
[00 1 9] #XD>y h36tf9flfWlli s ^'TVl^S 

izmMZtiz. mijfiniz&ii&xvy h3 6ra^e>yf- 

&Ag {OfCftvtRj£3;h.*. 04 (a) t^-fid^r 

«_Kffi£-fSH$SKfc:l*S£-$-S. 2*:. 04 (b) (c 

Ef >y f-£Ag/20~Ag/30Cffl3-f&S£gJ£t;:&5£-r 

[0020101 fcSrf J: a (c. *7 t JT)VT>'r1' 3 0 

WSS&4 1 ?tfHff&#:4 i AJi#fle&3 2<^v-f ? ujft 
#AP3 5fcgS&$iVO>i>. ifc, P)ttlSK4 1^4> 
'Mf*4 1 B05fe5Sg{±n^tt{c^$ix N £oHlt«Dfi 
as* 5 #{WK3 1 <n*M&m£1xX\^h . .TOJ: 3 
S^^T>7^3 0C««S*Utraitt|U»4 1ii, *§f* 
• Htt^lgs4 2Sy r ^«M« : 4 3$-^LT. V-f? 
nj£?|£#S4 5fcg3t3*rCUS. £tf>v>f ^ofta^ 
?Kf45{i. M^.{f2. 4 5GHz<55-e-< ^ojftMWS:^ 
£-f 3r;fe\ V-f ^o^MWco^aSiEJil 

GHz-1 0»GHz<9MHrtT**Uf in. 4fc s *g 
JB^^4 3(0^4>C-f >e— ^XcOVy^-^Srtf 
o V >y 1~V7WkA 4 £RW4 £ i: J: 0 . m^O^ffl 

[0021] 4fc. 02(b) (C^rti o Iz. 5i?T)V 
mm 3 3 mz& (, ^T^ffiK 3 2 cOTHt::^ ISO y .y ^* 

T^S^ASrif^SWflstiiomS*!.. itR3 6 
«to»6fcTXjh*>3*rOv6. y >y^3 7fcHS3h#d 1 
J: Ofi^H«tt«<o»»Tft 0 . 3 1 ^±iB4T' 
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•y i> 3 7 <7)X. -y iScOo1?y 'JT)Umm 3 3 04"L>£« 
tjS^x.y^3 7E«, 02 (b) (QprfJ: dtcfflSXO 
SiVO*4. #^^'3 711 02 (a) lZ*-f£o 

£f0t^, 'J 7i/'3 7liXD 7 h 3 6 1 Jt^ISC 
04 (a) , (b) iz^-fmzm 
VM3 liO'4'^$:^<^^D-yh3 6A, 36B 
*«$*T.&%£tC(i, #'J«y^3 7J±ffl*-|«»i{CiSHK 

[0022] 'J -y ^*3 7*>TO$^T^=SrV^^A 1 T 
(i, 7^'r;l^SaS3 3^?(i#l?K3 2*^^l« 
3 liT'Oggmd 1 tKk&. ZtllZttLX. Vvis'37 
*«RS*i.TV^««A2T«. 5y7;l«»3 3^ 
ft^ttU >y i^"3 7KitR3 1 4T<0K(t d 2 = d 1 
-h (<d 1 ) ttcl. y -y ^'3 7*^-5.1 
5^TA*«R3 3^S$*%< 5r^H$A2CfeV^ 
Tt±. «7J?&^*^# < . £ OTti6 y -y i^'3 7 j6« 
(t^»ilT^I»«^A2T-(±, y hfkL 1 ^Ag/2(C 

[0023] ^.n-yh*LlSrAg/2(cfflS-ri»^$j; 

6«HWl*i2mmt^<Tt. ^^SfcSW^e^E&jh 
•fSCfc^T'SS. i l 9»4L<{i. LKA«/3tt 

$4>fc, #«K3 2iO>t»^*^OB0iteJ6Bt 
T#^o-y h3 6mn 7 h*L 1 SriSSLTKftW-^ 

=3r< . ^j^.«02 ( c ) izfjk-rj; d^mzmttttitizm 

ZZbifiX'^h. ^rfc. ^^T)Vmm3 3n^. -ty 
5 -y ^ ^ if OJtRmuS* 1 «£ 0 & 1 48K#fm&> 4» ^ 

"CSS. 

[0024] i^fc, 0 1 (C* L^X -y ^ V^S^i&f^ 
*SHB^-i. S«2 1 Sr«g^2 2 «±iBfc:ttjt Ufe* 

Mfc, 1 1 *«i«f o . oi-iop amm. 

tt*&L. W#X«UyX;H6HCF ( ^^17 

j-yrtfx zmtsim Lxma-tz, „ jfM^si 

*4 3 . ^ • |sltt^J^4 2&tX|^WiSK4 1 
T7y'7^7>-ft3 0(:Mt^„ 
[0025] ^iv'T/PT^x^S 0(Ctt^$^v>f 
DSMWii, ^««3 1 , 3 2(CJ; OJmZtllviST 

;vmm3 3<DW&frbf%miiizfiiifr-ixmimzm 

MLT*9><„ Z.<Vb%~?4 ^o^MW{i#xn.y h3 6 
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rtfcfeSB-fftv-'f ^nMMW<7)S^{ijai^PHi&o*<(c 
Lfc#oT«t*t;:ffiTl/C»?><. UpU ®««r32cd 

i£A2T'Ji, 7^*T;L^K3 3<^l«$^cll*^d2 
k*»3. U 7«0*$h*£fMfi<fc*«0"C, 5x7* 
;W£j£S&3 3rt<o«**flBi«3Wi^h* <=flr4>=Srv-». 
Lfc#->T» xo-y h*L l*JAg/3.Kffl^-rs«$«J: 
9®V^£T*k. ^TW*.D.y h3 6*>£>;8cS : f£:h.ft 
v>f ? oSMWc7)«^3SJK{±-Hh^# < &ft . 

L 1 < Ag/3 XD7 h3 6<OiPSWl56« 

[00 2 6] 7i?T)VT>'T't-3>QfrhimZtd-z-?4 

fc*A3*ift. :»^?o«MWIl *&a$&l lrt 
KWU&^LT A r J: »K M3*f 

maymui i o±gpsras l (cr5Xv££jft-f ft . z 

nzLvi-yrmwTit. mmti 2 2 tzMma&JW rx 

mztix, mL2 uzftLx^y^yyym&ititoix 
ft. 

[00 2 7] Srfc. 02^L^7xT/PT>'T"t-3O 
T'ii— 5£OiS£h?)D >yx'3 7£fflvvcv^#*. 05£ 

WttteSHtTft 'J -yx'3 7ASr^m«3 2^TTS^EIS 
LT, »«K3 1 t«|ftrt-4THi3&HIWt"r4J:'5KLr 

i><fcv>. 7 xr^r:x^ 3 oapWcth y 

tf-r>-X-7v^>jr$:#^LT, U 'yx3 7A<7)«£f 

[0028] (m2cr>mmcomm) m2i,z^Ltzy> ! r 

)VT>f"f3 OT'tiD -y x*3 ItftmttlzMkZtiX^ 
T>-^:h?)tfi£0-e$>ft. ^ JIT', 06 (a) \±*7i?T 

^Tyr-t^miMZK-fw-wm. me (b) itm6 

( a ) KfcttftVI b -VI b ' ®3jftcr>mMmX'h& . & 
45, 116 (a) «±*^ C o#m*^J : ii(c^SJ:3(c«t^ 

[0029] 06(c:^«tdfc, ^xT^^jS&l 3 3 
rtt=fcttft*WE3 2«OTiIifc:, WHHat LTftMB"*- 
|.3l»'j7yl3 7A, 13 7B, 13 7CjWSIW£ 
*GoTIIIS$*m">ft. Ztlt>COV 7y'l 3 7A—1 3 
7 CJ23£ttt£3 2 OjaSSfc;© a f&MWK* LXti •) . 
£<orat::rtfflia»£>IIRSi-lTV*ft. ryl3 
7 A, 137B, 1 3 7C<0«$£'£;h.<eixh. 1 , h 
2, h3i:-rSi:. h Kh 2<h 3 t&^TV^ft. o 
4 9. U vxl 3 7A-1 3 7C<?)i5$ti, &«3£3 2 



^«K>*>S>«ii4fc: L*:#-?TiS< Srft . Lrta6*->T . 
^=JT)Vmmk\ 3 3<0«$ti. 7x'T;l^j£S&l 3 3 

7^r;p«jfess 133 rt<osan*ifcfc{*4*:aa?je«:Sj 

xft-lfctf^JIgi^ft. 

[003 0] L^t, 02£5j*L*:5xT/UT>'T- 
■^3 0i:|Hl«{:. ^n.yh^LlSrAg/2lcffl^-t?.* 
3J:Di-HHfll^ft3. fltf.lfAg/3 J: 
<0i>M<LXi>. 'j7y'137A-137C$:S(tl.; 

tz. AV>yh3 6(Dl®Wltf2mmbm<Xl>. mim 

mnmmz m±t ft z t ft . . ; <r -m 3 a 

iOU yxl 37A~1 3 7C*^DR^iEISS<X^J 
£5SL*:#, l>-y> ; <5DfflSc{i3fflWi^$ix^V\ 4 
fc, U 7x1 3 7A~1 37C?)i«$h 1 , h2, h3 
teZtl? tl-J£X'$> ft *«, II 5 H^Lfc 'J >y y'3 7 fcl§l 

[0031 ] JBLhTti#«IIfc: J: ft 5 y7/y7>ftJ 

fflv ^7*5 xvsigsrx «y i-yrmmzmm Ltz%&* 
77X-?mwizmmLxi>i.^ztiiWo£X'i>%:^. 

ifz. *milz£&7i?T>i>T>'ri'Commt±&Lfz 

££&?i;TJ\'T>7-i-£mmmT> j ri~t l zfmLxt> 
4m-&8Mizmm lx 

[0032] 

[^Bjosft*] mmwLtzXoiz. ^wnn^isTfr 
ti>h% i nmmzzx-co^zmm^&msmtzmz. 

ft. L^^T. «*«MW§<5:S7y7;i« 

•Tft i t tc J; OmTJ^JK^T^^ < -fft ; ft^O 
T. xn-y h*2rAg/2{cfflSt-ftfi$i , 3i>+^< 
LTfc, Stl*m#3SJE^#<-rft-i:* s T'#ft„ Lfc 

^t, nsmxm&zjzZK Liz^mznmLxm 

=5:< s Wa<0«»JS«^fc#ft £ ft. 

[H i ] i nmmvBmx'h&^-y+y?' 

mw.<rmtimxfo&. 

[02] 7 itrtvr >^i-<r>~mmmtfmmm<r> 
D-m*:7jk-tmx'$>&. 

[03] 0 2 7 xT^T y^-Mc^^ixft 

xa-y b(?)l&tii$:7jki-fflX'hh. 

[04] JWlBtWJft^ftSITO^JSWI*^ 3 ™ 
0"CS>ft. 

[05] !)7 xO£«£^-tirffi0-e$> ft . 
[063 7x7^7 y ^^OflfttfJliJRWR VWWflatt 
O^5:^-r0T'*>ft. 
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[07] ^?u&T5Xv^gtCt£3ft*^fflV^iX 
[08] m7lZ7r.Ltz7i;T>VTVr-1-t l zm&%tl& 



1 l-flifi. 2 1-4BH*. 2 2-«K, 3 
0, 3 OA, 13 0-7y7;l/7>ft, 3 1, 3 2, 
13 1-S1S. 33, 1 3 3-9^*T7WBH». 3 
7, 3 7 A', 13 7A~13 7C-'J7X, 3 6, 13 
6-XDyK L1-XD7 M, MW-V^OR, 
h, h I~h3-U >yi/C0l£Z. 



[HI] 



[02] 



\ 37 St S . 3 4 



36 




^M6 




(b) 80 



^ 1 k 
SI 33 3f 
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[03] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain desired electric 
field radiation distribution, without causing induction of 
abnormal discharges. 

SOLUTION: The device is provided with a first 
conductive plate 31 where a plurality of slots 36 are 
formed; a second conductive plate 32 having a 
microwave inlet port 35 and disposed counterposed with 
respect to the first conductive plate 31; a ring member 
34 connecting circumferential edges of the first and 
second conductive plates 31, 32; and a conductive 
adjustment member 37, which is provided on the second 
conductive plate 32 inside a radial wave guide path 33, 
formed of the first and second conductive plates 31, 32 
and adjusts distances d1, d2 to the first conductive plate 
31. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st electric conduction board with which two or more slots were formed The 2nd 
electric conduction board by which has a microwave inlet and opposite arrangement was carried 
out at said 1st electric conduction board A ring member which connects a periphery of said 1st 
and 2nd electric conduction boards It is the radial antenna equipped with the above, and it is 
prepared on the 2nd [ in radial waveguide formed with said 1st and 2nd electric conduction 
boards / said ] electric conduction board, and is characterized by having conductive controller 
material which adjusts distance to said 1st electric conduction board. 

[Claim 2] A radial antenna characterized by arranging said two or more controller material in a 
plane view radial in a radial antenna according to claim 1 . 

[Claim 3] It is the radial antenna characterized by arranging said controller material along a 
periphery of said 2nd electric conduction board in a radial antenna according to claim 1 . 
[Claim 4] It is the radial antenna characterized by being set up so that it may become high as 
height of said controller material separates from a center of said 2nd electric conduction board 
in a radial antenna claim 1 - given in 3 any 1 terms. 

[Claim 5] It is the radial antenna characterized by slot length of said slot being shorter than 
length equivalent to one third of wavelength of microwave which spreads the inside of said radial 
waveguide by said slot carrying out the shape of the shape of an abbreviation rectangle, and a 
circle in a radial antenna claim 1 - given in 4 any 1 terms. 

[Claim 6] It is plasma equipment characterized by for said antenna means to be a radial antenna 
claim 1 - given in 5 any 1 terms in plasma equipment equipped with an airtight processing 
container with which an installation base in which a processed object is laid has been arranged 
inside , and an antenna means are arranged in an upper part location of said installation base , 
and supply microwave in said processing container . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the plasma equipment 

which used a radial antenna and it. 

[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, in order to process 
formation of an oxide film, crystal growth of a semiconductor layer, etching, ashing, etc., plasma 
equipment is used abundantly. There is microwave plasma equipment which introduces 
microwave in a processing container through a radial antenna, and is made to generate the high 
density plasma in these plasma equipments. Since this microwave plasma equipment is stabilized 
also by the comparatively low pressure and the plasma can be generated, there is the special 
feature that a use is large. 

[0003] Drawing 7 is drawing showing distribution of the example of 1 configuration of the radial 
antenna used for such microwave plasma equipment from the former, and field emission. Here, 
the conceptual diagram in which drawing 7 (a) shows the radial plane of a radial antenna, the 
cross section of the direction [ in / in drawing 7 (b) / drawing 7 (a) ] of a VHb-VIIb' line, and 
drawing 7 (c) are the conceptual diagrams showing distribution of the radiation field by the radial 
antenna. In drawing 7 (c), a horizontal axis is the distance from the center of a radial antenna to 
the direction of a path, and an axis of ordinate is the reinforcement of the electric field emitted 
from a radial antenna. Moreover, drawing 8 is drawing showing the configuration of the slot 
formed in the radial plane of the radial antenna shown in drawing 7 . 

[0004] The radial antenna 230 used for plasma equipment from the former consists of ring 
members 234 which form the radial waveguide 233 and which connect the periphery of these 
electric conduction boards 231,232 with two parallel electric conduction boards 231,232 mutually, 
as shown in drawing 7 (b). The microwave inlet 235 where the microwave from a microwave 
generator (not shown) is introduced is carrying out the opening to the center section of the 
electric conduction board 232. Moreover, many slots 236 for emitting the microwave which 
spreads the inside of the radial waveguide 233 to a processing container (not shown) are formed 
in the electric conduction board 231. When the effect of the electromagnetic field on [ in the 
radial waveguide 233 ] is taken into consideration, the width of face W2 of a slot 236 is so good 
that it is narrow, but since it will also become the cause of abnormality discharge if too narrow, it 
is usually set as about 2mm (when wavelength of the microwave in the radial waveguide 233 is 
set to lambdag, it is W2<=lambdag/4). 

[0005] The introduced microwave is spread from the center section of the radial waveguide 233 
from the microwave inlet 235 to a radial toward the periphery section. Since microwave is 
emitted little by little from many slots 236 at this time, the power flux density in the radial 
waveguide 233 declines gradually as it approaches the periphery section. On the other hand, the 
field emission effectiveness of a slot 236 becomes large gradually as it becomes long from 0 
(zero), the length L2, i.e., the slot length, of a slot 236, and it serves as the maximum at the time 
of the length by which the slot length L2 is equivalent to lambdag/2. 

[0006] In order to acquire radiation field distribution as shown in drawing 7 (c) under such 
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conditions, radiation field strength was controlled by adjusting the slot length L2 conventionally. 
That is, when the slot length L2 was lengthened as are shown in drawing 7 (a) and it separates 
from the center of the electric conduction board 231, and power flux density brought the slot 
length L2 in the small periphery section close to the length equivalent to lambdag/2, radiation 
field distribution as shown in drawing 7 (c) was realized. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when it is L2=lambdag/2 from which the 
field emission effectiveness of a slot 236 serves as the maximum, resonance of microwave takes 
place, and when especially the width of face W2 of a slot 236 is as narrow as 2mm, induction of 
the abnormality discharge is carried out. When the perimeter of a slot 236 was heated by this 
discharge, distortion or the problem of beginning to melt had the perimeter of a slot 236. It is 
made in order that this invention may solve such a technical problem, and the purpose is in 
enabling it to acquire desired field emission distribution, without carrying out induction of the 
abnormality discharge. 
[0008] 

[Means for Solving the Problem] In order to attain such a purpose, a radial antenna of this 
invention The 1 st electric conduction board in which two or more slots were formed, and the 2nd 
electric conduction board by which has a microwave inlet and opposite arrangement was carried 
out at the 1st electric conduction board, It is characterized by having conductive controller 
material which is prepared on the 2nd [ in radial waveguide formed with a ring member which 
connects a periphery of the 1 st and 2nd electric conduction boards, and the 1 st and 2nd electric 
conduction boards ] electric conduction board, and adjusts distance to the 1 st electric 
conduction board. By making small distance from the 2nd electric conduction board to the 1st 
electric conduction board, power flux density between the 1st and 2nd electric conduction 
boards can be enlarged. For this reason, even if it makes sufficiently shorter than length 
equivalent to lambdag/2 slot length of a slot formed in the 1 st electric conduction board, 
radiation field strength can be enlarged. 

[0009] Here, two or more controller material may be arranged in a plane view radial, and one or 
more controller material may be arranged along a periphery of the 2nd electric conduction board. 
Moreover, height of a conductive member may be set up so that it may become high, as it 
separates from a center of the 2nd electric conduction board. Thereby, power flux density in the 
direction of a path in radial waveguide is changeable. Moreover, it is desirable to make a slot 
shorter than length which is equivalent to lambdag/3 in slot length, when circular, the shape of 
an abbreviation rectangle and with a radial antenna mentioned above. Thereby, even if width of 
face of a slot is narrow, induction of abnormality discharge can be prevented effectively. 
[0010] Moreover, plasma equipment of this invention is characterized by using a radial antenna 
mentioned above as an antenna means to supply microwave in a container with which plasma is 
generated. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
details with reference to a drawing. Here, the case where the plasma equipment using the radial 
antenna by this invention is applied to an etching system is explained to an example. 
(Gestalt of the 1 st operation) Drawing 1 is the block diagram of the etching system which is the 
gestalt of operation of the 1 st of this invention. Cross-section structure is shown in part about 
the configuration by this drawing 1 . 

[0012] The etching system shown in drawing 1 has the processing container 1 1 of the shape of a 
cylindrical shape in which the upper part carried out the opening. This processing container 1 1 is 
formed by conductive members, such as aluminum. The exhaust port 1 4 which is open for free 
passage to a vacuum pump (not shown) is established in the pars basilaris ossis occipitalis of the 
processing container 1 1, and the processing container 1 1 interior can be made into a desired 
degree of vacuum. Moreover, the plasma gas supply nozzle 1 5 for introducing plasma gas, such 
as Ar, in the processing container 1 1 and the raw gas supply nozzle 16 for introducing etching 
gas are formed in the side wall of the processing container 1 1 up and down. These nozzles 15 
and 1 6 consist of quartz pipes etc. 
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[0013] In the processing container 11, the installation base 22 where the substrate 21 for 
etching (processed object) is laid in the upper surface is held, and it is fixed on the susceptor 23 
fixed to the pars basilaris ossis occipitalis of the processing container 1 1 through the electric 
insulating plate 24. This installation base 22 is connected to RF generator 26 for bias through the 
matching box 25 again. The dielectric board 13 fabricated by plateHike is arranged horizontally at 
the up opening of the processing container 11. Quartz glass (aluminum 203 or AIN) or a ceramic 
with a thickness of about 20-30mm etc. is used for this dielectric board 1 3. The joint of the 
processing container 11 and the dielectric board 13 was making the seal members 12, such as an 
O ring, intervene, and, thereby, has secured the airtightness of the processing container 1 1 
interior. 

[0014] Moreover, the radial antenna 30 turns down a radial plane (electric conduction board 31 
mentioned later), and is arranged in the dielectric board 13 upper part. This radial antenna 30 is 
an antenna means to supply microwave MW in the processing container 1 1 through the dielectric 
board 13. Opposite arrangement is carried out at the radial plane of the radial antenna 30, and 
the dielectric board 1 3 protects the radial antenna 30 from the plasma generated within the 
processing container 1 1 by covering this radial plane whole region. Moreover, the perimeter of 
the dielectric board 13 and the radial antenna 30 is covered with the shield material 17. 
[0015] Drawing 2 is drawing showing the configuration of the radial antenna 30, and distribution 
of field emission. Here, the plan in which drawing 2 (a) shows the radial plane of the radial 
antenna 30, the cross section of the direction [ in / in drawing 2 (b) / drawing 2 (a) ] of an lib— 
lib* line, and drawing 2 (c) are the conceptual diagrams showing distribution of the radiation field 
by the radial antenna 30. In addition, drawing 2 (a) is notionally shown that the feature of this 
invention becomes clear. Moreover, in drawing 2 (c), a horizontal axis is the distance from the 
center of the radial antenna 30 to the direction of a path, and an axis of ordinate is the 
reinforcement of the electric field emitted from the radial antenna 30. 

[0016] The radial antenna 30 consists of ring members 34 which connect the periphery of the 
2nd electric conduction board 32 by which opposite arrangement was carried out in the upper 
part location, and the electric conduction boards 31 and 32 to the 1st electric conduction board 
31 and this electric conduction board 31 which constitutes the above-mentioned radial plane, as 
shown in drawin g 2 (b). By the ring member 34, the gap of the electric conduction board 31 and 
the electric conduction board 32 is held d1. The radial antenna 30 of such a configuration is 
carrying out the hollow cylinder configuration, and the radial waveguide 33 which draws 
microwave MW with two electric conduction boards 31 and 32 is constituted. The electric 
conduction boards 31 and 32 and the ring member 34 are formed with conductors, such as 
copper or aluminum. 

[0017] The microwave inlet 35 where microwave MW is introduced is carrying out the opening to 
the center section of the electric conduction board 32. Moreover, many slots 36 prolonged in a 
hoop direction as shown in the electric conduction board 31 which constitutes a radial plane at 
drawin g 2 (a) are formed in the shape of a concentric circle. Drawing 3 is drawing showing the 
example of the configuration of a slot 36. as [ show / the configuration of a slot 36 / to drawing 
3 (c) / the shape of a rectangle as shown in drawing 3 (a) ] — being circular . Moreover, four 
angles of the slot 36 shown in drawing 3 (a) and (c) may be rounded off as shown in drawing 3 (b) 
and (d). Drawing 3 (a) In the slot 36 shown in - (d), L1 and shorter lay length, i.e., width of face, 
are set to W1 for longer lay length, i.e., slot length. 

[0018] As shown in drawing 2 (a), the slot length L1 of each slot 36 becomes long as it separates 
from the center of the electric conduction board 31 in principle. However, in the direction of a 
path, it is discontinuity before and behind the boundary of the field A1 which does not counter 
the ridge 37 mentioned later, and the field A2 which counters. If wavelength of the microwave 
MW in the radial waveguide 33 is set to lambdag, the slot length L1 will be made sufficiently 
shorter than the length which is equivalent to lambdag/2 at the maximum. The greatest slot 
length L1 is set to lambdag/3 with this radial antenna 30. 

[0019] The width of face W1 of each slot 36 is set as about 2mm in consideration of the effect 
of the electromagnetic field on [ in the radial waveguide 33 ] etc. The pitch between the slots 36 
in the direction of a path is lambdag. It is based and set up. When realizing the antenna of a 
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radiation mold as shown in drawin g 4 (a), it is lambdag about the above-mentioned pitch. It is set 
as a corresponding length degree. Moreover, in realizing the antenna of a leak mold as shown in 
drawing 4 (b), it sets the above-mentioned pitch as the length degree equivalent to lambdag/20- 
lambdag/30. 

[0020] As shown in drawing 1 , the coaxial track 41 is connected to the center section of the 
radial antenna 30. outer-conductor 41 A of this coaxial track 41 — a conductor — it connects 
with the microwave inlet 35 of a board 32. moreover, the tip of central conductor 41 B of a 
coaxial track 41 is fabricated in the shape of a cone — having — the pars basilaris ossis 
occipitalis of this cone — a conductor — it connects with the center of a board 31. Thus, the 
coaxial track 41 connected to the radial antenna 30 is connected to the microwave generator 45 
through a rectangle, the coaxial converter 42, and rectangular waveguide 43. This microwave 
generator 45 generates the 2.45GHz microwave MW. In addition, the frequency of microwave MW 
should just be within the limits of 1 GHz - about tenGHz. Moreover, the utilization ratio of power 
can be improved by forming the matching circuit 44 which matches an impedance in the middle 
of rectangular waveguide 43. 

[0021] Moreover, as shown in drawing 2 (b), two or more ridges 36 are fixed to the inferior 
surface of tongue of the electric conduction board 32 in the radial waveguide 33. These ridges 
37 are formed with conductors, such as copper or aluminum, and the bis-stop is carried out from 
the electric conduction board 36 side. Height h is the member of the shape of the square pole 
lower than d1, and a ridge 37 acts as an adjustment means to adjust the distance to the upper 
surface of the electric conduction board 31. In addition, among the edges of each ridge 37, edge 
37E nearest to the center of the radial waveguide 33 is beveled, as shown in drawing 2 (b). Each 
ridge 37 is arranged in the field A2 which wants to enlarge radiation field strength separated from 
the center of the electric conduction board 32 beyond predetermined distance by the radial as 
shown in drawing 2 (a). A ridge 37 is arranged in a slot 36 and the field which counters at this 
time. In addition, as shown in drawing 4 (a) and (b), when Slots 36A and 36B are formed 
throughout removing the center section of the electric conduction board 31, continuation 
arrangement of each ridge 37 is carried out in a hoop direction. 

[0022] In the field A1 in which the ridge 37 is not arranged, the height of the radial waveguide 33 
serves as the distance d1 from the electric conduction board 32 to the electric conduction 
board 31. On the other hand, in the field A2 in which the ridge 37 is arranged, the height of the 
radial waveguide 33 becomes distance d2=d1-h «d1) from the ridge 37 to the electric 
conduction board 31. In the field A2 to which the height of the radial waveguide 33 became low, 
power flux density becomes large by forming a ridge 37. For this reason, in the field A2 in which 
the ridge 37 is formed, even if it makes the slot length L1 sufficiently shorter than the length 
equivalent to lambdag/2, radiation field strength can be enlarged. 

[0023] Since resonance will be suppressed if the slot length L1 is made sufficiently shorter than 
the length equivalent to lambdag/2, even if the width of face W1 of a slot 36 is as narrow as 
2mm, the induction of abnormality discharge can be prevented. The induction of abnormality 
discharge can be more preferably prevented effectively by being referred to as LKIambdag/3. 
Furthermore, field emission distribution as shown, for example in drawing 2 (c) can be acquired, 
without abnormality discharge carrying out induction by adjusting the slot length L1 of each slot 
36 according to the distance from the center of the electric conduction board 32, and controlling 
radiation field strength. In addition, you may make it arrange the delay member to which specific 
inductive capacity, such as a ceramic, consists of larger dielectric materials than 1 in the radial 
waveguide 33. Field emission effectiveness can be raised by using this delay member. 
[0024] Next, the actuation of an etching system shown in drawing 1 is explained. Where a 
substrate 21 is laid in the upper surface of the installation base 22, the inside of the processing 
container 1 1 is made into the degree of vacuum of about 0.01 -10Pa. next — while maintaining 
this degree of vacuum — as the plasma gas from the plasma gas supply nozzle 15 — Ar — 
supplying — the raw gas supply nozzle 1 6 to CF4 etc. — control of flow of the etching gas is 
carried out, and it is supplied. Where plasma gas and etching gas are supplied in the processing 
container 1 1, the microwave MW from the microwave generator 45 is supplied to the radial 
antenna 30 through rectangular waveguide 43, a rectangle and a coaxial converter 42, and a 
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coaxial track 41 . 

[0025] The microwave MW supplied to the radial antenna 30 is spread to a radial toward the 
periphery section from the center section of the radial waveguide 33 formed with the electric 
conduction boards 31 and 32. Since microwave MW is emitted little by little from each slot 36 at 
this time, the power of the microwave MW which spreads the inside of the radial waveguide 33 
declines gradually as it approaches the periphery section. However, in the field A2 in which the 
ridge 37 separated from the center of the electric conduction board 32 beyond predetermined 
distance was arranged, since the height of the radial waveguide 33 is set to d1 to d2 and only 
height [ of a ridge 37 ] h becomes low, the power flux density in the radial waveguide 33 does 
not become small conventionally. Therefore, even when the slot length L1 is shorter than the 
length equivalent to lambdag/3, the field strength of the microwave MW emitted from all the 
slots 36 becomes sufficiently large. Since it is LKIambdag [ one of these, and ]/3, even if the 
width of face W1 of a slot 36 is narrow, as for abnormality discharge, induction of it is not carried 
out to 2mm. For this reason, the distortion and dissolution around a slot 36 by discharge are not 
produced like before. 

[0026] The microwave MW emitted from the radial antenna 30 penetrates the dielectric board 13, 
and is introduced in the processing container 1 1 . This microwave MW generates the plasma to 
the up space S1 of the substrate 1 1 of a processing object by forming electric field in the 
processing container 11, and making Ar ionize. In this etching system, since bias of the negative 
potential is carried out to the installation base 22, ion is pulled out from the generated plasma 
and etching processing is performed to a substrate 21. 

[0027] in addition, radial antenna 30A shown in drawi ng 5 although the ridge 37 of fixed height h 
is used with the radial antenna 30 shown in drawing 2 — height arranges in the inferior surface 
of tongue of the electric conduction board 32 ridge 37A which changes in the direction of a path 
continuously, and you may make it the electric conduction board 31 and the inferior surface of 
tongue which counters incline like At this time, it is good to design the inclination of ridge 37A in 
consideration of impedance matching of the inside and outside of radial antenna 30A. 
[0028] (Gestalt of the 2nd operation) Although the ridge 37 is arranged in the radial with the 
radial antenna 30 shown in drawing 2 , a ridge may be arranged along the periphery of the 
electric conduction board 32. Drawing 6 is the block diagram of the radial antenna with which the 
ridge was arranged in this way. Here, the plan in which drawin g 6 (a) shows the radial plane of a 
radial antenna, and drawing 6 (b) are the cross sections of the direction of a VIb-VIb' line in 
drawing 6 (a). In addition, drawing 6 (a) is notionally shown that the feature of this invention 
becomes clear. Moreover, in drawing 6 , the same portion as drawing 2 is shown with the same 
sign, and the explanation is omitted suitably. 

[0029] As shown in drawing 6 , three ridges 137A, 137B, and 137C which act as an adjustment 
means are fixed to the inferior surface of tongue of the electric conduction board 32 in the radial 
waveguide 133 along the periphery. These ridges 137A-137C are carrying out the concentric 
circle configuration along the periphery of the electric conduction board 32, and are arranged in 
this order from the inside. Moreover, if the height of each ridges 137A, 137B, and 137C is set to 
hi, h2, and h3, respectively, it is hKh2<h3. That is, the height of Ridges 137A-137C becomes 
high as it separates from the center of the electric conduction board 32. Therefore, the height of 
the radial waveguide 1 33 becomes low as it separates from the center of the radial waveguide 
133. This becomes possible to change the power flux density in the direction of a path in the 
radial waveguide 133. 

[0030] Therefore, even if it makes the slot length L1 shorter than length sufficiently shorter than 
the length equivalent to lambdag/2, for example, the length equivalent to lambdag/3, like the 
radial antenna 30 shown in drawin g 2 , radiation field strength can be enlarged by forming Ridges 
137A-137C. Moreover, even if the width of face W1 of a slot 36 is as narrow as 2mm, the 
induction of abnormality discharge can be prevented. In addition, although the example in which 
three ridges 137A-137C were arranged in the shape of a concentric circle here was shown, the 
number of a ridge is not limited to three pieces. Moreover, although the height hi, h2, and h3 of 
Ridges 137A-137C is fixed respectively, height may be changing in the direction of a path 
continuously like the ridge 37 shown in drawi ng 5 . 
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[0031] Although the case where the plasma equipment using the radial antenna by this invention 
was applied to an etching system was explained to the example above, it cannot be 
overemphasized that you may apply, for example to other plasma equipments, such as plasma- 
CVD equipment. Moreover, the use of the radial antenna by this invention is not limited to the 
plasma equipment mentioned above. For example, the radial antenna by this invention may be 
used for a communications aerial, and especially the transceiver signal of array antennas may be 
used for the distribution composition machine which carries out distribution composition. 
[0032] 

[Effect of the Invention] As explained above, with the radial antenna of this invention, it has the 
controller material which adjusts the distance from the 2nd electric conduction board which 
forms radial waveguide to the 1 st electric conduction board. Therefore, since power flux density 
can be enlarged when power flux density makes the height of radial waveguide low in the 
periphery portion of radial waveguide which becomes small conventionally, even if it makes slot 
length sufficiently shorter than the length equivalent to lambdag/2, radiation field strength can 
be enlarged. Therefore, desired field emission distribution can be acquired, without carrying out 
induction of the abnormality discharge by preparing controller material corresponding to the field 
which wants to enlarge radiation field strength. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the etching system which is the gestalt of operation of the 
1st of this invention. 

[Drawing 2] It is drawing showing distribution of the example of 1 configuration of a radial 
antenna, and field emission. 

[Drawing 3 ] It is drawing showing the configuration of the slot formed in the radial antenna shown 
in drawing 2 . 

[ Drawing 4] It is the plan showing the example of a configuration of the electric conduction board 
which constitutes a radial plane. 

[Drawing 5] It is the cross section showing the modification of a ridge. 

[Drawing 6] It is drawing showing other examples of a configuration of a radial antenna, and 
distribution of field emission. 

[Drawing 7] It is drawing showing distribution of the example of 1 configuration of the radial 

antenna used for microwave plasma equipment from the former, and field emission. 

[Drawing 8] It is drawing showing the configuration of the slot formed in the radial antenna shown 

in drawing 7 . 

[Description of Notations] 

11 [ — 31 A radial antenna, 32,131 / — An electric conduction board, 33,133 / — Radial 
waveguide, 37, 37A, 137A-137C / — A ridge, 36,136 / — A slot, L1 / — Slot length, MW / — 
Microwave, h, h1-h3 / — Height of a ridge. ] — A processing container, 21 — A processed 
object, 22 — An installation base, 30, 30A, 130 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawing 3] 
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[Drawing 6] 
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